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Figure 1: $D_{n}(n=6)$
: $D_{n}$ Fig.1 $n$ $\mathrm{R}^{2}$ 1 .
n- ‘ ’ . $M$
4 , $f$ : $Marrow \mathrm{R}^{2}$ , $C(f)$
$D_{n}$ regularly homotopic , -f-l $(a),$ $a\in f(M)$
.
: $M$ diffeo. type , $(M, f)$ diffeo. tyPe
.






$(a)$ $k\mathrm{C}^{2\overline{2}}P\# l\mathrm{C}P$ , $(b)$ $mS^{2}\cross S^{2}$ .
$k,$ $l,$ $n\tau$ $0$ ON $S^{4}$ .
.
1. $(M, f)$ ‘data’
$<a_{1},$ $a_{2},$ $\ldots,$ $a_{n}>$ $<a_{1},$ $a_{2},$ $\ldots,$
$a_{n}>^{*},$ $ai\in \mathrm{Z}$ ,
( ).
2. ‘data’ $M$ oriented diffeo. type – .
3. $S^{4}$ (topological) blow up $S^{2}$ surgery $M$
, ‘data’ (5 Fig 5 ).









data $<0,0>^{*}$ $M$ $\mathrm{o}\mathrm{r}\mathrm{i}$ .diffeo .type $S^{4}$
$7l=3$ ;
$<-1,$ $-1,$ $-1>$ $\overline{\mathrm{C}^{2}P}$
$<1,1,1>*$ $\mathrm{C}^{2}P$
$n=4$ ;
$<a,$ $0,$ $-a,$ $0>$ $S^{2}\cross S^{2}$ (if $a$ is even)
or , $s^{2}\cross s^{2}\sim$ (if $a$ is odd)
$<1,2,1,2>^{*}$ $2\mathrm{C}^{2}P$
$<-1,$ $-2,$ $-1,$ $-2>*$ $2\overline{\mathrm{C}^{2}P}$
$n=5$ ;
$<1,1,$ $c,$ $\mathrm{o},$ $1-c>,$ $c\in \mathrm{Z}$ .2 $\mathrm{C}^{2}P\#\overline{\mathrm{C}^{2}P}$
$<-1,$ $-2,$ $-2,$ $-1,$ $-3>$ $3\overline{\mathrm{C}^{2}P}$
$<-1,$ $-1,$ $c-1,$ $\mathrm{o},$ $-c>^{*},$ $C\in \mathrm{Z}$ $\mathrm{C}^{2}P\# 2\overline{\mathrm{C}^{2}P}$
$<1,3,1,2,2>^{*}$ $3\mathrm{C}^{2}P$
: 1. ‘data’ A .
2. $D_{1}$ $fl_{\ovalbox{\tt\small REJECT}}$[ $f$ ([K], pp.334-335 ).
(Neumann-Weintraub )
1. [K] , $M$ $\bullet$ – $\bullet$ –... – $\bullet$ grap $S^{2}$
$D^{2}$ bundle plumbing , $D^{4}$
( $[\mathrm{K}]_{\mathrm{P}^{34}}.3$ Proposition 3.1
). , Neumann-Weintraub [NW] ,
Examples .









Proposition 3.1 $D_{n}$ Fig 2 $n$ $E_{i}$ .
, $D^{2}\mathrm{x}D^{2}$ diffeomorphic .
, 2 $\partial D^{2}\cross D^{2}\vee$ $D^{2}\cross\partial D^{2}$
.
, M= $n$ $D^{2}\cross D^{2}$ .
$D^{2}\mathrm{x}S^{1}arrow S^{1}\cross D^{2}$ , $f$
([K] Prop .3.2).
$<l,$ $m>$ $=$ $<l.,$$7n>$ ,
$<l,$ $m>$ $=$ $<l,$$m>,$ $a\in \mathrm{Z}$ .
, $l=S^{1}\cross\{0\}$ , $m=1\cross\partial D^{2}$ .
$a$ , $a^{*}$ , $(M, f)$




$<a_{1},$ $a_{2},$ $\ldots,$ $a_{n}>$
$(a_{1}, a_{2}, \ldots, a_{n})- \text{ }$ cyclic permutations .
$<a_{1},$ $a_{2},$ $\ldots,$ $a_{n}>^{*}$ ;
$(a_{1}, a_{2}, \ldots, -a_{n})*\sim(a_{n}, a_{1}, a_{2}, ..=, -a_{n-1}^{*})\sim\cdots\sim(a_{2}, \ldots, a_{n’ 1}-a^{*})$ .
: $M$ $f$ decomposition data (
‘data’) .
.
Proposition 3.2 1 . $(M, f)$ decomposition data –
.
2 decomposition data $M$ oriented diffeo. type – .
: $M<a1,$ $a2,$ $\ldots,$ $a>n$ ( $,$ resp.) decomposition data
$<a_{1},$ $cl_{2,\ldots,n}$$a>$ ( $,$ resp.) .
‘data’ ( , $n$
consistent ) , .
Proposition 3.3 $<a_{1},$ $a_{2},$ $\ldots,$ $a_{n}>$ ( $,$ resp.) $(M, f)$
decomposition data $\neq$
$T_{a_{n}}\cdot J\cdot T_{an-}\cdot J1\ldots\tau a_{1}$ . $J=I$ (resp. –I) .. . aux. equation.
)
$T_{a}=$ , $J=$ .
: , Proposition 32 2 $(M, f)$
. ‘ ’ .
4
decomposition data $d=<a_{1},$ $a_{2\cdot\cdot n},.,$$a$
.
$>$ $<a_{1},$ $a_{2},$ $\ldots,$$a_{n}\wedge>^{*}$
.
Proposition 4.1 data – $a_{i}$ $0$ 1.
89
2 ,
Lemma 4.2 $a_{1},$ $\ldots,$ $a_{n}$ 3 $A$
$A=$ .
$A_{1}$ , $7l$ $n$ $(n-1)$ - , $A_{1}’$ , 1 1
$(n-1)$ - , $A_{2}$ , 1, $n$ 1, $n$ $(.n.-2)$ - , .
.
aux. $eq$ $\neq$ $=\pm I$ .
Lemma 4.3 $|a_{i}|>1$ $|\det A|>1$ .
Proposition 4.4 (topological blow down)
$d=<\cdot:\cdot,$ $a_{2},,$ $a_{1},1,$ $b1,$ $b2,$ $\cdots>(^{*})$
,
$d_{1}$ $=$ $<\cdots,$ $a_{2},$ $a_{1}-1,$ $b_{1^{-1}},$ $b_{2},$ $\cdots>(^{*})$ ,
$d_{2}$ $=$ $<1,1,1>^{*}$
.
1. $d_{1},$ $d_{2}$ $(M, f)$ decomposition data .
2. $Md\cong_{+^{M}1}d\# Md_{2}$ .
3. $Md_{2}\cong_{+}\mathrm{C}^{2}P$ .
90
Proposition 4.5 (blow down)
$d=<\cdots,$ $a_{2},$ $a_{1},$ $-1,$ $b1,$ $b_{2},$ $\cdots>(^{*})$
)
$d_{1}$ $=$ $<\cdots,$ $a_{2},$ $a_{1}+1,$ $b_{1}+1,$ $b_{2},$ $\cdots>^{*}$ ( ),
$d_{2}’$ $=$ $<-1,$ $-1,$ $-1>$
. .
1. $d_{1},$ $d_{2}’$. $(M, f)$ decomposition data .
2. $Md\cong_{+}Md_{1}\# Mc\iota\prime 2$ .
3. $Md_{2}’\cong_{+}\overline{\mathrm{c}2P}$ .
, $f$ Fig 3 .
, elimination of cusps $([\mathrm{L}])$ 2 ,
$D_{3}$ . 3 , Proposition
3.1 .
Proposition 4.6 (surgery)
$d=<\cdots,$ $a_{2},$ $a_{1},0,$ $b_{1},$ $b_{2},$ $\cdots>(^{*})$
,
$d_{1}=<\cdots,$ $a_{2},$ $a_{1}+b1,$ $b2,$ $\cdots>^{*}$ ( )
.
1. $d_{1}$ , $(M, f)$ decomposition data .
2.
$Md\cong_{+}\{$
$Md_{1}\# S^{2}\cross S^{2}$ ( $a_{1},$ $b_{1}$ even )

















$\mathrm{C}2P,\overline{\mathrm{c}2P},$ $S2\cross S2,$ $S2\sim s^{2}\cross$
.
’,
, $d_{0}$ 2 ( ) data. - ,
, $d$ . .
Proposition 4.7 1. $(M, f)$ decomposition data
2 data <0, $0>^{*}$ .
2. $M<0,0>^{*}\cong_{+}S^{4}$ .
5







Proposition 6.1 (inverse rule) $d=<a_{1,2}a,$ $\cdots,$ $a_{n}>$
$d’=\{$
$<-a_{n},$ $-an-1,$ $\cdots,$ $-a1>$ ( $n$ even )
$<-a_{n},$ $-a_{n-1},$ $\cdots,$ $-a1>*$ ( $n$ odd )
. $d=<\cdots>^{*}$ $d’$ $*$ .
.















data $M$ . data
$n-2$ . 3 $I_{M}$
(4 $(7l-2)$ $A_{2}$ , – ). $I_{M}$ $M$
. data $*$ , 1, $-1$
. .
D. toric manifolds
. Non-singular toric surface ‘ ’
$f$ ([K], p.342 $fi$ ). , $f$ moment map
$([\mathrm{K}\mathrm{F}])$ .
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